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(54) ANTISTATIC PRESSURE-SENSITIVE ADHESIVE SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antistatic 
pressure-sensitive adhesive sheet which does not lose 
its antistatic effect even after irradiation without 
substantially any loss of the pressure-sensitive adhesive 
performances of the pressure-sensitive adhesive layer 
and does not suffer from adhesion of microparticles or 
elution of contaminant ions. 

SOLUTION: An antistatic pressure-sensitive adhesive 
sheet 10 consists of a substrate 1, a pressure-sensitive 
adhesive layer 2 carried on the main surface of the 
substrate, a conductive layer 3 carried on the pressure- 
sensitive adhesive layer and having a thickness in which 
the pressure-sensitive adhesive performances of the 
pressure-sensitive adhesive of the pressure-sensitive 
adhesive layer can be substantially maintained. It is 
desirable that the conductive layer has an adhesive 
strength of 5 g/25 mm or above to an adherend when 
measured according to JIS Z 0237. 
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[Claim(s)] 

[Claim 1]An anti-static adhesive sheet comprising: 

(1) A substrate. 

(2) An adhesive layer supported on one principal surface of the substrate. 

(3) A conductive layer which is supported on the adhesive layer, has the thickness which 
maintains adhesion performance of a binder of said adhesive layer substantially, and consists of 
pi electron conjugated system polymer. 

[Claim 2]The anti-static adhesive sheet according to claim 1 which adhesive power in JISZ0237 
to adherend of the aforementioned conductive layer shows a value of not less than 5g/25 mm. 
[Claim 3]The anti-static adhesive sheet according to claim 1 or 2 whose thickness of said 
conductive layer is 1 micrometer or less. 

[Claim 4]The anti-static adhesive sheet according to any one of claims 1 to 3 with which said 
adhesive layer consists of a radiation-curing type binder. 

[Claim 5]The anti-static adhesive sheet according to any one of claims 1 to 4 which is an object 
for semiconductor manufacturing processes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an anti-static adhesive sheet. 
[0002] 

[Description of the Prior Art]When conveying electronic equipment and an electronic equipment 
part article or keeping it, sticking a protective film on the surface of those products, and 
preventing a surface damage and foreign matter adhesion is performed widely. Generally as those 
protective films, the pressure sensitive adhesive sheet which can exfoliate is used. However, in 
order to stick a pressure sensitive adhesive sheet on the aforementioned electronic equipment 
or the surface of an electronic equipment part article, When supplying a pressure sensitive 
adhesive sheet from a supply roll and static electricity occurs, electronic equipment and an 
electronic equipment part article may be damaged by the static electricity itself, or a foreign 
matter enters easily between a product and a pressure sensitive adhesive sheet, and electronic 
equipment and an electronic equipment part article may be damaged with the foreign matter. 
When exfoliating from a product surface and static electricity generates a pressure sensitive 
adhesive sheet, electronic equipment and an electronic equipment part article may be damaged. 
Therefore, the pressure sensitive adhesive sheet used as a protective film of electronic 
equipment or an electronic equipment part article was expected to give high antistatic property. 
[0003]On the other hand, as for the manufacturing process of a semiconductor wafer or a 
semiconductor chip, for example, rear-face polish (back grinding) and dicing of a wafer, generally, 
the pressure sensitive adhesive sheet of removability is used. In recent years, since densification 
of the circuit of a semiconductor was carried out and it was easy to be influenced by static 
electricity, the removability pressure sensitive adhesive sheet was expected the high antistatic 
property which static electricity does not generate at the time of exfoliation. Namely, since a 
semiconductor wafer is manufactured by forming a circuit pattern with an etching method etc. on 
the surfaces, such as a silicon substrate and a gallium arsenide substrate, an oxide layer is 
formed in the rear face of a semiconductor wafer in the case of etching. In order to remove such 
an oxide layer, or in order to make wafer thickness thin uniformly, polish (back grinding) of a 
wafer back face is performed. This rear-face polish is performed, after sticking a wafer on a 
pressure sensitive adhesive sheet and fixing temporarily generally, and it exfoliates a wafer from 
a pressure sensitive adhesive sheet after the end of grinding treatment. Since an electrostatic 
discharge damage may occur in a wafer circuit face when peel charge breaks out in the case of 
this peeling operation, it is necessary to use an anti-static adhesive sheet as the 
aforementioned pressure sensitive adhesive sheet. 

[0004]After performing the aforementioned rear-face grinding treatment, it is necessary to use 
an anti-static adhesive sheet also in dicing which starts each chip from a wafer. That is, after 
dicing also fixes a wafer to a pressure sensitive adhesive sheet (dicing sheet) temporarily, it cuts 
a wafer (and some dicing sheets) along with the scribe line of a wafer, and starts a chip. Then, 
since an electrostatic discharge damage may occur for a chip when taking up the chip from a 
dicing sheet and peel charge breaks out, it is necessary to use an anti-static adhesive sheet 
also as the aforementioned dicing sheet. 

[0005]As an anti-static adhesive sheet used for various kinds of aforementioned purposes, The 
pressure sensitive adhesive sheet which provided the conductive polymer layer in the rear-face 
side (an adhesive layer is an opposite hand) of a substrate from the former, The pressure 
sensitive adhesive sheet which provided the conductive polymer layer between the substrate 
and the adhesive layer, the pressure sensitive adhesive sheet using the substrate which blended 
the spray for preventing static electricity and gave antistatic property, or the pressure sensitive 
adhesive sheet using the adhesive layer which blended the spray for preventing static electricity 
and gave antistatic property is known. However, in the pressure sensitive adhesive sheet which 
provided the conductive polymer layer among the anti-static adhesive sheets of these former, 
and the pressure sensitive adhesive sheet which has a conductive base material. Since a 
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conductive polymer layer, a conductive base material, and the electronic equipment surface or a 
wafer do not necessarily contact directly and an adhesive layer, and the electronic equipment 
surface and a wafer contact directly, the depressor effect of peel charge is necessarily 
unsatisfying. In the pressure sensitive adhesive sheet which has the anti-static adhesive agent 
layer which blended the spray for preventing static electricity. There was a fault of adhering on 
the electronic equipment surface after the particles (residual particles) generated by the bleed 
out of a spray for preventing static electricity and operation of a spray for preventing static 
electricity exfoliating, a wafer surface, and a chip surface, remaining, or impurity ion having been 
eluted and damaging electronic equipment, a wafer, or a chip. 

[0006]By rear-face polish and dicing of the aforementioned wafer, the removability pressure 
sensitive adhesive sheet which contains a radiation-initiated-polymerization nature compound in 
an adhesive layer is suitably used from the former. In this removability pressure sensitive 
adhesive sheet, since the compound (radiation-initiated-polymerization nature compound) which 
polymerizes by irradiating with radiation, such as ultraviolet rays, is contained in the adhesive 
layer, before radiation irradiation, it has strong adhesive power, but if it irradiates with radiation, 
said compound will polymerize, a binder will construct a bridge and adhesive power will decline. 
Therefore, peeling operation can be made easy, after using strong adhesive power, irradiating 
with radiation and weakening adhesive power, before exfoliating when a wafer is temporarily fixed 
to a pressure sensitive adhesive sheet. However, in such a removability pressure sensitive 
adhesive sheet, if the spray for preventing static electricity is blended in the adhesive layer, 
Since the crosslinking density of the binder increased by radiation irradiation, insulation became 
high, the effect of spray-for-preventing-static-electricity combination was spoiled, and there 
was a fault to which the antistatic effect after radiation irradiation falls remarkably and to say. 
Therefore, also in the removability pressure sensitive adhesive sheet, improvement from a 
viewpoint of the prevention from electrification was desired. 
[0007] 

[Problem(s) to be Solved by the Invention]If this invention person provides a filmy conductive 
layer on the surface of an adhesive layer as a result of repeating examination wholeheartedly 
about the antistatic property of a pressure sensitive adhesive sheet for the purpose of canceling 
said fault of conventional technology, It found out that could maintain the antistatic effect and 
neither adhesion of particles nor elution of impurity ion moreover also occurred also after 
radiation irradiation, maintaining the adhesion performance of an adhesive layer substantially. 
This invention is based on such knowledge. 
[0008] 

[Means for Solving the Problem]therefore, this invention — (1) substrate and (2) — with an 
adhesive layer supported on one principal surface of the substrate. (3) It is related with an anti- 
static adhesive sheet which is supported on the adhesive layer, has the thickness which 
maintains adhesion performance of a binder of said adhesive layer substantially, and is 
characterized by including a conductive layer which consists of pi electron conjugated system 
polymer. 
[0009] 

[Embodiment of the Invention]In the pressure sensitive adhesive sheet of this invention, the 
arbitrary insulating or conductive sheets or films which are used for the conventional pressure 
sensitive adhesive sheet can be used as they are as a substrate. Therefore, as a substrate, the 
sheet, the foil, or the film which consists of a plastic (composition, a semisynthesis, or natural 
resin), rubber (crude rubber or synthetic rubber), paper, metal, or textile materials can be used, 
for example. As an example of a plastic sheet or a film, Polyolefine, for example, polyethylene, 
polypropylene, or polybutene, An ethylene copolymer, for example, an ethylene-vinyl acetate 
copolymer, an ethylene-(meta) acrylic acid copolymer, and an ethylene-(meta) acrylic ester 
copolymer, The single layer sheet, the films, these double layer sheets, or film of soft polyvinyl 
chloride, half-rigid polyvinyl chloride, polyester, polyurethane, polyamide, or polyimide can be 
mentioned. When using the pressure sensitive adhesive sheet of this invention as a radiation- 
curing type pressure sensitive adhesive sheet, it is preferred that a substrate is the radiolucency 
and it is preferred that it is especially diactinism. Although the thickness in particular of a 
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substrate is not limited but can be suitably chosen according to the use of a pressure sensitive 
adhesive sheet, it is generally 10-300 micrometers. For example, when using the pressure 
sensitive adhesive sheet of this invention as a dicing sheet, 50-200 micrometers is preferred, 
and when using as a sheet for rear-face polish of a wafer, 50-200 micrometers is preferred. 
When using as a protective sheet at the time of electronic equipment transportation for example, 
10-300 micrometers is preferred. 

[0010]In the pressure sensitive adhesive sheet of this invention, the arbitrary binders currently 
used for the conventional pressure sensitive adhesive sheet, for example, acrylic pressure 
sensitive adhesive, rubber pressure sensitive adhesive, silicone pressure sensitive adhesive, or a 
polyether system binder can be used as it is as a binder which constitutes an adhesive layer. As 
acrylic pressure sensitive adhesive, for example Acrylic ester, methacrylic acid ester, 
Acrylonitrile or the homopolymer which consists of vinyl acetate, the copolymer which consists 
of two or more sorts of those monomers, the copolymers which consist of one or more sorts of 
those monomers and other monomers, or those mixtures can be mentioned. As acrylic ester or 
methacrylic acid ester, ethyl acrylate (meta), butyl acrylate (meta), 2-ethylhexyl acrylate (meta), 
metaglycidyl acrylate (meta), or (meta) acrylic acid 2-hydroxyethyl can be mentioned. Although 
the molecular weight in particular of the aforementioned acrylic polymer is not limited, it is 
generally about 50,000 to about 2 million. 

[001 1]As rubber pressure sensitive adhesive, the binder of a crude rubber system or a synthetic 
rubber system can be used, for example. As silicone pressure sensitive adhesive, the binder of a 
poly dimethylsiloxane system or a polydiphenyl siloxane system can be used, for example. As a 
polyether system binder, polymer of vinyl isobutyl ether, vinylethyl ether, or vinylbutyl ether or a 
copolymer can be used, for example. 

[0012]Also in the pressure sensitive adhesive sheet of this invention, according to the use, a 
publicly known cross linking agent can be blended with the aforementioned binder, and the 
adhesive power of a binder can be adjusted suitably. As such a cross linking agent, a publicly 
known cross linking agent, for example, a multivalent isocyanate compound, a polyvalent epoxy 
compound, a multivalent aziridine compound, or chelate compound can be mentioned. 
[0013]Also in the pressure sensitive adhesive sheet of this invention, by using the 
aforementioned binder as a polymer component and blending a publicly known radiation-initiated- 
polymerization nature compound with this conventionally according to the use, the 
aforementioned adhesive layer can be made into a radiation-curing type adhesive layer, and a 
pressure sensitive adhesive sheet can be used as a removability pressure sensitive adhesive 
sheet. As a radiation-initiated-polymerization nature compound, an ultraviolet-rays 
polymerization nature compound is preferred. As such a radiation-initiated-polymerization nature 
compound, for example as indicated to JP,60-196956,A and JP,60-223139,A, By radiation 
irradiation, they are widely used by the low molecular weight compound and oligomer which have 
a radiation-initiated-polymerization nature carbon-carbon double bond which can be made 
three-dimensional reticulated, and as a low molecular weight compound, concrete — 
trimethylolpropane triacrylate — and, [ pentaerythritol doria ] Pentaerythritol tetraacrylate, 
dipentaerythritolmonohydroxypentaacrylate, Dipentaerythritol hexaacrylate, 1 ,4-butylene-glycol 
diacrylate, 1 ,6-hexanedioi diacrylate, or polyethylene-glycol diacrylate can be used. 
[0014]As a radiation-initiated-polymerization nature compound of oligomer, urethane acrylate 
system oligomer, Polyester-acrylates system oligomer, polyether acrylate system oligomer, 
epoxy acrylate system oligomer, etc. can also be used, and urethane acrylate system oligomer is 
preferred especially. Urethane acrylate system oligomer Polyol compounds, such as a polyester 
type or a polyether type, a multivalent isocyanate compound (for example, 2 and 4-tolylene 
diisocyanate.) 2, 6-tolylene diisocyanate, 1, 3-xylylene diisocyanate, To the end isocyanate 
urethane prepolymer produced by making 1 ,4-xylylene diisocyanate, diphenylmethane 4,4- 
diisocyanate, etc. react. Acrylate or methacrylate which has hydroxyl. for example, 2- 
hydroxyethyl acrylate and 2-hydroxyethyl methacrylate. It can obtain by the ability to make 2- 
hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, polyethylene-glycol acrylate, or 
polyethylene-glycol methacrylate able to react. 

[0015]The compound which has a functional group of radiation-initiated-polymerization nature 
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can be used for the adhesive side chain and/or main chain of polymer as other examples of a 
radiation-curing type binder. The example of such a binder is indicated to JP,5-32946,A or JP,8- 
27239 A for example. In the pressure sensitive adhesive sheet of this invention, the thickness in 
particular of an adhesive layer is not limited, but is generally 5-50 micrometers preferably 1-100 
micrometers. 

[0016]In the pressure sensitive adhesive sheet of this invention, the surface of the 
aforementioned adhesive layer is contacted to the adhesive layer, and a conductive layer is 
provided in it. The conductive layer used in the pressure sensitive adhesive sheet of this 
invention consists of pi electron conjugated system polymer. Although used also in the 
conventional pressure sensitive adhesive sheet in itself [ conductive layer ] which consists of pi 
electron conjugated system polymer, the pressure sensitive adhesive sheet which provided the 
pi electron conjugated system polymer layer on the adhesive layer was not known conventionally. 
In the pressure sensitive adhesive sheet of this invention, the monomer which has a conjugate 
double bond is polymerized by a publicly known method, and the pi electron conjugated system 
polymer which constitutes a conductive layer can form it. As a monomer which can form pi 
electron conjugated system polymer, i.e., a conductive polymer, pyrrole, aniline, thiophenes, or 
these derivatives can be mentioned, for example. As an example of these monomers, for example 
Aniline or an aniline derivative, For example, o-KURORU aniline, m-KURORU aniline, p-KURORU 
aniline, o-methoxyaniline, m-methoxyaniline, p-methoxyaniline, o-ethoxyaniline, m-ethoxyaniline, 
p-ethoxyaniline, o-methylaniline, m-methylaniline, or p-methylaniline; A thiophene, Or thiophene 
derivative, for example, 3-methylthiophene, 3-methoxy thiophene, or thiophene 3-sulfonic acid;. 
Or pyrrole or substitution pyrrole, for example, 3,5-substitution pyrrole. (3,5-dimethylpyrrole [ for 
example, ]) 3,4-substitution pyrrole. (4-methylpyrrole- 3-methyl-carboxylic-acid [ for example, ]) 
N-substitution pyrrole (for example, N-methylpyrrole) or 3-substitution pyrrole (for example, 3- 
methylpyrrole or 3-octylpyrrole) can be mentioned. 

[001 7]A desirable conductive polymer Pyrrole, N-methylpyrrole, aniline, Are thiophene or 
thiophene 3-sulfonic acid polymer or the copolymer formed by polymerizing as a monomer, and 
the most desirable conductive polymer, It is the homopolymer produced from adhesive strength 
with a binder, the point that conductivity is high, or the point that processability is excellent, by 
polymerizing as a monomer in pyrrole, i.e., polypyrrole. Although the molecular weight in particular 
of the aforementioned conductive polymer is not limited, its pi electron conjugated system 
polymer by which a repeating unit is presumed to be 20 to about 200 is preferred. 
[0018]In the pressure sensitive adhesive sheet of this invention, the thickness of the 
aforementioned conductive layer is thickness which maintains substantially the adhesion 
performance of the binder of said adhesive layer provided in the bottom of it. That is, when an 
adhesive layer and the body to be stuck are made to stick via the conductive layer, a conductive 
layer is the thickness which does not control the adhesion performance of a binder substantially. 
When the adhesive power measurement test by JISZ0237 is carried [ "maintains adhesion 
performance substantially" here ] out, it says that the conductive layer on an adhesive layer 
shows the adhesive power of not less than 5g/25 mm to adherend. [ it ] That is, if the adhesive 
power which the conductive layer in contact with adherend shows regardless of the adhesive 
power of adhesive layer itself is not less than 5g/25 mm, suppose that adhesion performance is 
maintained substantially. When according to the place which this invention person found out a 
conductive layer is a polypirrole layer and a binder is acrylic pressure sensitive adhesive, in order 
to maintain the adhesion performance of the binder of an adhesive layer substantially, 1 
micrometer or less of thickness is 0.5 micrometer or less more preferably. Although the minimum 
in particular of thickness is not limited, when a conductive layer is a polypirrole layer and a 
binder is acrylic pressure sensitive adhesive, thickness is 0.01 micrometers or more preferably. 
When thickness exceeds 1 micrometer, required adhesion performance may not no longer be 
obtained, when thickness is less than 0.01 micrometer, a conductive layer becomes 
discontinuous easily, and it becomes difficult to acquire antistatic property. 
[0019]as long as the pressure sensitive adhesive sheet of this invention is the structure of 
making an adhesive layer contacting via a conductive layer to the object (for example, 
semiconductor wafer) on which the pressure sensitive adhesive sheet should be stuck — the 
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aforementioned substrate, an adhesive layer, and a conductive layer — in addition — arbitrary 
layers can be included. For example, the exfoliation sheet for protection can be provided on a 
conductive layer. The primer layer which raises those adhesive properties can also be provided 
between a substrate and an adhesive layer as occasion demands. An antistatic layer or stratum 
disjunctum, a printing print layer, an antifouling property layer, and a hard court layer can also be 
provided in the rear face (the field which supports an adhesive layer and a conductive layer is a 
field of an opposite hand) of a substrate. 

[0020] Manufacture of the pressure sensitive adhesive sheet by this invention can be carried out 
by forming an adhesive layer by a publicly known method in itself on one principal surface of a 
sheet shaped based material, and forming a conductive layer by predetermined wall thickness by 
a publicly known method in itself on the adhesive layer further. For example, when using as a 
substrate the material (for example, polyester resin) which has heat resistance and solvent 
resistance, on one principal surface of a sheet shaped based material, a binder solution is 
applied, it can be made to be able to dry and an adhesive layer can be formed. In using as a 
substrate the material (for example, polyolefin resin) in which heat resistance and solvent 
resistance are inferior, On the exfoliation sheet which consists of polyester resin etc., a binder 
solution can be applied, an adhesive layer can be formed, and an adhesive layer can be formed 
by sticking the adhesive layer by pressure on one principal surface of a sheet shaped based 
material, and transferring it. In this way, an exfoliation sheet can be laminated on the obtained 
adhesive layer support sheet as occasion demands, and it can also save on it. 
[0021]Next, a conductive layer is formed by a publicly known method in itself on the 
aforementioned adhesive layer. For example, there is a method of carrying out coating of the 
solution of a conductive polymer on an adhesive layer or the method of contacting a monomer 
on the adhesive layer surface and polymerizing under existence of an oxidizer. For example, an 
adhesive layer support substrate is immersed into the solution which added an aforementioned 
monomer, dopant, and oxidizer, The (immersion polymerizing method) and a means to deposit a 
conductive polymer on the adhesive layer surface directly, and to form a conductive polymer 
layer in it can be used by polymerizing a monomer on the adhesive layer surface (refer to JP,62- 
2751 37,A). Since monomer concentration is arbitrarily changeable according to this method, the 
thickness of a conductive polymer layer and conductivity are easily controllable. 
[0022]The proton acid of the inorganic matter as the aforementioned dopant for example, or 
organicity. (For example, sulfuric acid, acetic acid or sulfonic acid), a perchloric acid univalent 
metal salt. (For example, sodium perchlorate); a p-toluenesulfonic-acid salt (for example, p- 
toluenesulfonic-acid sodium, p-toluenesulfonic-acid ammonium, or p-toluenesulfonic-acid 
tetraethylammonium) etc. can be used. As the aforementioned oxidizer, pel OKUSO disulfate (for 
example, pel OKUSO disulfuric acid ammonium or pel OKUSO potassium disulfate), Ferric salt 
(for example, ferric chloride, ferric sulfate, or the second iron of nitric acid), a permanganate (for 
example, potassium permanganate or sodium permanganate), or dichromate (for example, 
potassium sodium or potassium dichromate) can be used. 

[0023]Although the pressure sensitive adhesive sheet by this invention can be used as a usual 
pressure sensitive adhesive sheet, it is preferred to use for the use which can use the 
outstanding antistatic property. For example, if the pressure sensitive adhesive sheet by this 
invention is used as a protective film stuck on the surface of those products in order to prevent 
a surface damage at the time of electronic equipment, conveyance of an electronic equipment 
part article, or storage, Since static electricity does not occur also when sticking a product 
surface with a protective film and supplying a pressure sensitive adhesive sheet from a supply 
roll, a foreign matter becomes difficult to enter between a product and a pressure sensitive 
adhesive sheet. Since static electricity does not generate a pressure sensitive adhesive sheet 
also when exfoliating from a product surface, a product is not damaged. The pressure sensitive 
adhesive sheet of this invention can be used as the pressure sensitive adhesive sheet for a 
semiconductor manufacturing process, especially for wafer attachment processing, for example, 
the pressure sensitive adhesive sheet for rear-face polish and the pressure sensitive adhesive 
sheet for dicing, there is no peel charge in the case of peeling operation, and electrostatic 
discharge damages, such as a circuit, do not happen. As for the removability pressure sensitive 
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adhesive sheet of this invention containing the radiation-curing type adhesive layer to which 
adhesive power can be reduced by radiation irradiation, it is preferred for the antistatic effect to 
be maintained even after an adhesive layer hardens, and to use as the pressure sensitive 
adhesive sheet for polish or a pressure sensitive adhesive sheet for dicing. 
[0024] 

[Example]Hereafter, although an example explains this invention concretely, these do not limit 
the range of this invention. 

[Work example 1]The pressure sensitive adhesive sheet 10 by this invention which has the 
structure shown in drawing 1 was manufactured (in addition, drawing 1 shows a laminated 
structure typically and does not show the relative ratio of thickness correctly). Namely, the 
adhesive layer supported on the exfoliation sheet (not shown) is transferred on the polyethylene 
(PE) base film 1 (thickness = 80 micrometers), Then, the polypyrrole conductive layer 3 
(thickness = 0.2 micrometer) was formed on the surface of the transferred adhesive layer 2 
(thickness = 10 micrometers), and the anti-static adhesive sheet 10 which has the polypyrrole 
conductive layer 3 on the surface was obtained. The aforementioned adhesive layer, Temporary 
coating of the binder solution containing butyl acrylate copolymer (polymer component) 100 
weight section, urethane acrylate system oligomer (UV resin) 70 weight section, and cross linking 
agent (resultant of toluylene di-isocyanate and trimethylolpropane) 10 weight section is carried 
out on an exfoliation sheet, It was made to dry and formed. 
[0025] 

[Work example 2]A polyethylene terephthalate (PET) film (thickness = 50 micrometers) is used 
as a base film, And except carrying out coating of the adhesive layer (thickness = 1 0 
micrometers) to a PET base film directly, making it dry and making it form, it is the same material 
as Example 1, and the same method, and the anti-static adhesive sheet which has a polypyrrole 
conductive layer (thickness = 0.2 micrometer) on the surface was obtained. 
[0026] 

[Comparative example 1] The pressure sensitive adhesive sheet 10 for comparison which has 
the structure shown in drawing 2 was manufactured (in addition, drawing 2 also shows a 
laminated structure typically and does not show the relative ratio of thickness correctly). [ as 
well as drawing 1 ] Namely, the polypyrrole conductive layer 3 (thickness = 0.2 micrometer) is 
formed on the base film polyethylene (PE) base film 1 (thickness = 80 micrometers), Then, the 
adhesive layer 2 (thickness = 10 micrometers) was transferred from the exfoliation sheet (not 
shown) on the polypyrrole conductive layer 3, and the anti-static adhesive sheet 10 which has 
the adhesive layer 2 on the polypyrrole conductive layer 3 was obtained. The binder solution of 
the same presentation as the binder solution used in Example 1 was used for the aforementioned 
adhesive layer. 
[0027] 

[Comparative example 2] Except using the following adhesive layer as an adhesive layer, the 
same operation as said comparative example 1 was repeated, and the pressure sensitive 
adhesive sheet for comparison which has the structure shown in drawing 2 w as manufactured. 
The binder 100 weight section as the acrylate polymer system binder used in Example 1 with the 
same aforementioned adhesive layer used by this comparative example 2, The oligomer 70 same 
weight section as the urethane acrylate system oligomer used in Example 1 , Temporary coating 
of the binder solution which contains the 4th class of organicity ammonium system spray-for- 
preventing-static-electricity 10 weight section further was carried out to the cross linking agent 
10 same weight section as the cross linking agent used in Example 1 on the exfoliation sheet, 
and it transferred and formed, after making it dry. 
[0028] 

[Physical-properties evaluation] Adhesive power, electrostatic property, surface resistivity, the 
number of residual particles, and the chloride-ion elution volume were evaluated about the anti- 
static adhesive sheet manufactured by the aforementioned Examples 1 and 2 and the 
comparative examples 1 and 2. Those evaluations were performed with the following test 
methods. 
[0029] 
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[Adhesive power examination] Adhesive power (180-degree exfoliation) was measured according 
to JISZ0237. That is, the anti-static adhesive sheet was stuck on the stainless-steel (SUS) 
board, 180 degrees exfoliated in 300 mm/min, and the adhesive power before UV irradiation was 
measured. After sticking on a stainless-steel (SUS) board, it irradiated with ultraviolet rays and 
the adhesive power after UV irradiation was measured. 
[0030] 

[Electrification pressure examination] The sample for measurement (5 cm x 5 cm) is started from 
an anti-static adhesive sheet, Equip in an electrification pressure measuring machine (static 
honest meter), and the surface (the conductive polymer surface of the pressure sensitive 
adhesive sheet of Examples 1 and 2; adhesive layer surface of the pressure sensitive adhesive 
sheet of the comparative examples 1 and 2) is electrified by corona discharge (voltage = 10 kV), 
After suspending voltage impressing, the surface voltage (unit =V) after progress was measured 
for 1 minute. This surface voltage was also measured a UV irradiation front and after UV 
irradiation, respectively. 
[0031] 

[Surface resistivity measurement test] Surface resistivity was measured with the surface 
resistivity measuring instrument R1270 (made by ADVANTEST CORP.). This surface resistivity 
was also measured a UV irradiation front and after UV irradiation, respectively. The surface 

resistivity it is supposed that there is the antistatic effect is below 10 11 omega/**. 
[0032] 

[Residual-particles examination] After sticking the pressure sensitive adhesive sheet obtained in 
the example or the comparative example by making a 4-inch silicon wafer mirror plane go and 
come back to a 5-kg platen one time and neglecting it for 60 minutes under a room temperature 
in a clean room, it exfoliated by carrying out UV irradiation on the same conditions as adhesive 
power (180-degree exfoliation) measurement. At this time, the number of foreign substance 
remainings with a particle diameter [ on a wafer ] of 0.27 micrometers or more was measured 
with the laser surface inspection apparatus (made by Hitachi Electronics Engineering). 
[0033] 

[Chloride-ion detection examination] The sample for measurement (10 cm x 10 cm) was started 
from the anti-static adhesive sheet, it was immersed in deionized water in a container, the 
container was sealed, and it boiled at 121 ** under application of pressure for 24 hours. It is ion 
chromatography about the chloride-ion concentration contained in the obtained extracted water. 
It measured with [highly efficient ion chromatography analyzer IC500P:YOKOGAWA Electrical 
and electric equipment]. The detection limit of the used device was 0.01 ppm. 
]0034]The result obtained by these physical-properties evaluation tests is shown in Table 1. 
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[0035] 

[Effect of the Invention]Since the anti-static adhesive sheet by this invention has a filmy 
conductive layer on the adhesive layer, Not making a spray for preventing static electricity 
contain in an adhesive layer, therefore maintaining the adhesion performance of an adhesive 
layer substantially also after radiation irradiation, the antistatic effect can be maintained and 
neither adhesion of particles nor elution of impurity ion also occurs. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a sectional view showing typically the structure of the anti-static adhesive sheet 
by this invention manufactured in Examples 1 and 2. 

[Drawing 2] It is a sectional view showing typically the structure of the conventional anti-static 
adhesive sheet manufactured by the comparative examples 1 and 2. 
[Description of Notations] 

1 [ ... Anti-static adhesive sheet ] ... Substrate;2 ... Adhesive layer;3 ... Conductive layer;10 
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DRAWINGS 



[Drawing 1] 
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[Kind of official gazette]Printing of amendment by the regulation of 2 of Article 17 of Patent Law 
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[Written amendment] 

[Filing date]December 6 (2004.12.6), Heisei 16 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0006 
[Method of Amendment]Change 
[The contents of amendment] 
[0006] 

By rear-face polish and dicing of the aforementioned wafer, the removability pressure sensitive 
adhesive sheet which contains a radiation-initiated-polymerization nature compound in an 
adhesive layer is suitably used from the former. In this removability pressure sensitive adhesive 
sheet, since the compound (radiation-initiated-polymerization nature compound) which 
polymerizes by irradiating with radiation, such as ultraviolet rays, is contained in the adhesive 
layer, before radiation irradiation, it has strong adhesive power, but if it irradiates with radiation, 
said compound will polymerize, a binder will construct a bridge and adhesive power will decline. 
Therefore, peeling operation can be made easy, after using strong adhesive power, irradiating 
with radiation and weakening adhesive power, before exfoliating when a wafer is temporarily fixed 
to a pressure sensitive adhesive sheet. 

However, in such a removability pressure sensitive adhesive sheet, if the spray for preventing 
static electricity is blended in the adhesive layer, Since the crosslinking density of the binder 
increased by radiation irradiation, insulation became high, the effect of spray-for-preventing- 
static-electricity combination was spoiled, and there was a fault that the antistatic effect after 
radiation irradiation fell remarkably.Therefore, also in the removability pressure sensitive 
adhesive sheet, improvement from a viewpoint of the prevention from electrification was desired. 
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